Lack of evidence of direct mitochondrial involvement in the neuroprotective effect of minocycline.
Minocycline has been reported to exert neuroprotection through inhibition of inflammatory processes and of mitochondrial cell death pathway. To further characterize the neuroprotective effect of minocycline, we determined its efficacy in different neuronal damage paradigms involving inflammation or mitochondrial dysfunction. In transient global ischaemia in gerbils, minocycline reduced hippocampal neuronal damage measured by peripheral type benzodiazepine binding sites density, a marker of microglial activation. The antiinflammatory properties of minocycline were confirmed on the model of carrageenan-induced paw oedema in rats. The use of two experimental animal models involving administration of mitochondrial toxins inhibiting a different complex of the mitochondrial respiratory chain permitted the exploration of the mitochondrial impact of minocycline. Although minocycline exhibited a marked efficacy in 1-methyl-4-phenyl-1,2,5,6-tetrahydropyridine (MPTP; complex I inhibitor)-induced neurotoxicity in mice, it was ineffective in malonate (complex II inhibitor)-induced striatal lesion in rats. In vitro investigations on energized mitochondria isolated from rat liver showed that minocycline (1 microM) did not inhibit the swelling induced by MPP+(1-methyl-4-phenylpyridinium). Moreover, higher concentrations of minocycline induced swelling. From these experiments, the neuroprotective activity of minocycline appears more related to its antiinflammatory activity than to a direct beneficial action on mitochondria.